Dear Sirs, Vertigo may occur in lesions involving the cerebral hemispheric regions such as the insular cortex, retroinsular area and temporo-parietal junction [1] . However, no study has described vertigo and impaired pursuit eye movements as the only findings of supratentorial strokes. We report isolated vertigo and impaired pursuit eye movements to the lesion side in a patient with a small infarction restricted to the deep white matter of left superior temporal gyrus. This report suggests the subcortical location of the fibers to and from the human homologue of parieto-insular vestibular cortex and medial superior temporal (MST) area in monkeys.
A 75-year-old woman reported two episodes of spontaneous vertigo with illusory self-motion lasting several minutes. She denied associated headache, diplopia, dysarthria, visual field defects or limb weakness/sensory disturbance. She had a history of left cerebellar infarction 5 years before, but without neurological sequelae and had been taking aspirin 100 mg per day. She showed no spontaneous nystagmus, ocular misalignment, limitation of extraocular movements or head tilt, but her smooth pursuit was impaired to the left. Limb ataxia or gait imbalance was not observed. Dix-Hallpike and other positioning tests did not elicit vertigo or nystagmus. In view of the old age, previous stroke history and transient vertigo lasting several minutes led us to suspect a vascular etiology and to proceed brain imaging. Brain MRIs disclosed an acute infarction involving the deep white matter of the left superior temporal gyrus ( Fig. 1a-c ) and a focal stenosis of the left internal carotid artery in the cavernous portion. Video-oculography 5 days after the symptom onset documented normal saccades, but impaired smooth pursuit and absent optokinetic responses (Fig. 1d, e) during leftward stimulation. Findings of bithermal caloric tests and pure tone audiogram were normal. She was discharged with an addition of clopidogrel of 75 mg and atorvastatin of 40 mg per day to her previous medication and without further recurrences of the vertigo. Oculography after 8 months documented normalized smooth pursuit and optokinetic nystagmus in the horizontal plane.
The vestibular system and ocular motor system for pursuit eye movements and optokinetic nystagmus should work in close cooperation to maintain visual acuity during head motion. However, the structures relaying these systems in the cerebral hemisphere require further elucidation in human. Several hemispheric regions including the retro-insular area, parietal cortex and superior temporal gyrus have been the candidates for the human homologue of the parieto-insular vestibular cortex in nonhuman primates [2] . Smooth pursuit is controlled by a network encompassing the frontal and posterior cortical areas, which overlap or interconnect with the cortical vestibular network [3] . Various types of impaired smooth pursuit were reported in patients with injuries to the posterior parietal cortex, frontal eye field, dorsolateral prefrontal cortex, or the supplementary motor area [4] . In monkeys, neural activities related to pursuit eye movements are found in both MT and MST areas, and lesions involving either MT or MST impair ocular pursuit for the moving targets [5] . Our group previously reported a patient with ipsiversive spontaneous nystagmus and impaired smooth pursuit due to a lesion involving the parieto-temporo-occipital cortices [6] . Human studies with functional MRI disclosed that vestibular stimuli in darkness strongly activated human MST and cingulate sulcus visual area, but not MT [7] . The present case supports the prior localization of human homologue of the MST area, and implicates that a small lesion involving the temporo-parietal junction could evoke both vertigo and impaired ipsilateral pursuit eye movements by disrupting the fibers to and from the parieto-insular vestibular cortex and human homologue of the MST in monkeys. The illusory self-motion experienced during the attack of vertigo also strongly supports involvement of the MST in our patient. She had only short episodes of vertigo in the presence of a documented ischemic lesion on MRIs. The small size of the lesion in the subcortical area may be a reason for these brief episodes of spontaneous vertigo. Otherwise, epileptic vertigo from the acute stroke may be an alternative explanation [8] .
